Studies of the quaternary structure and the chemical properties of phosphoribosylpyrophosphate synthetase from Salmonella typhimurium.
Phosphoribosylpyrophosphate (PRPP) synthetase (EC 2.7.6.1) was purified to virtual homogeneity from Salmonella typhimurium cells by a modification of previously published procedures. The molecular weight of the subunit was determined to be 31,000 +/- 3,000 by polyacrylamide gel electrophoresis in sodium dodecyl sulfate and sedimentation equilibrium analysis of the enzyme dissolved in 6 M guanidine hydrochloride. The amino acid composition of the enzyme was determined. Proline was identified as the only NH2-terminal residue. PRPP synthetase is apparently composed of identical or nearly identical subunits. NATIVE PRPP synthetase exists in multiple states of aggregation under all conditions. However, two predominant states were demonstrated under certain conditions. A form with molecular weight of 320,000 +/- 20,000 was found at pH 7.5 in the presence of MgATP. At pH 8.2 to 8.6, with or without MgATP, the predominant form corresponded to a molecular weight of 150,000 to 200,000; sedimentation equilibrium and velocity analysis indicated 160,000 +/- 15,000 as the most reliable molecular weight. More highly aggregated forms were observed at 4 degrees and higher protein concentrations. Removal of inorganic phosphate from PRPP synthetase by dilution or dialysis resulted in disaggregation. The fundamental unit of PRPP synthetase appears to consist of five (or possibly six) subunits, which can associate to form a dimer (10 or 12 subunits) and more highly aggregated forms. A pentameric subunit structure is consistent with the multiple species resolved by electrophoresis of the native enzyme in discontinuous polyacrylamide gel systems. Visualization of PRPP synthetase by negative staining with uranyl acetate and electron microscopy revealed fields of very asymmetric molecules, the dimensions of which corresponded to the M = 160,000 form. Dimers and higher aggregates of this unit were also seen. An unusual model, in which the five subunits are asymmetrically arranged, accounts very well for the electron microscopic appearance of the enzyme. The tendency of the enzyme to aggregate is viewed as a consequence of the unsatisfied bonding regions of the fundamental asymmetric unit.